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33*Hr ^<*Kd^- It^fe -^7l^7jl^3l]^a!f; AlJrAjO] O^CJ-^I <£ 

£ 3 
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102^0099938 2004/4/26 

-0-71^711^^-^]- ^ {Organic Electroluminescent Device And Driving Method 

Thereof } 



£ l£- ^J^Sl nflEaA^ -JM^I^ 4i4^ *V s}-^ <£^4 ^* q-E]-^ 

51 2^r ^2fl4 -fM^ 711^^4^ ^-g- SLA)*! 

£ 4^ £ t^4 ^1 2 ^*MH1 4^. -H-7l^7il^^>^ ^^1^1- 5l4?r Efolnj^ 
£ 5a^r 1^4 3 ^*HH 4 = -fM^m^M-^] <5>44 ^JL^HI o^S}^ 
-fr^l^m^^ 5^ eg 4 4 4^.51. 

£ 5b^r ^4 3 ^*HH 4-E -fr7l^i Tfl ^4i4^ *>4^ AJ^^I 

^44-^4 s]3.51. 

£ 5c^ ^4 *\] 3 ^*HH 4^ -B- 7l^7fl^-^4^ s-rM-Sl 

51 5d^r £ 5c4 ^1^^-714 S\ g_5L . 

£ 6a^r ^4 4 ^ahhi 4=. 0.71^1 711^^44 §1-44 ^s.^o\\ <g^s]^ 

45-3 



102^0099938 #^ «a^>: 2004/4/26 

-£ 7a^ ^1 5 ^Al^oil 4f -B-7l^7ll^^>Sl r>}^2] -tlJl^H 

£ 8a^ -g- ^1 6 ^*HH -B-71^741^^}^ *>u|-^ AiJrA±ofl o^slfe 

£ 8bfe £ 8a^ ^^7)^ s]5.5L. 



^Jl^£-ofl cfltV ^^1 

110 : ^-7)^)^%^ 120 : Aln^JELeH^ 
130 : ^^^efolBl uo : ^H«- 

150 : H^^Hprecharge)^ 160 : ^ifH^-^- 
180 : 
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102TO0099938 #^ 2004/4/26 

<2i> it^^r -fM^Tll^^KOrganic Electroluminescent Device; 0ELD)°fl ^^-S, 

<22> AflS^- Sj^^l-eflol ^ -^-71^^^ ^7}^r 7>^l^^ol7l nfl^-ofl o^ K X\ 

^x)o)) ti)i$ Alo^zV, cfl^itil -^ol -f^^ ^Sf°lS7> ^7l nfl^ofl <>] 7>^ 

^-1- 7Mji o^cf. ol^tb -fM^Tfl^ ^-7l^cfol ^(Organic Light 

Emitting Diode; 0LED)5fJl -^^lS 
<23> a o v 7 i ^-7)^}^% i^Hb ^^S^l^lH- PDPCPlasma Display Panel)^ ^e} ^§o] nfl 

-T- #^}7l ttfl^ofl ^ (encapsulation) ^}7\ #^51 ^ ^ 5d^. 

^sfl^^(C ST J storage capacitor HI f^sH ^i<=H , n t}-g- Hefl^ (frame) ^117} <^7>^ 
«fl*W ^J£^f- ^-o.S*] , tIHh afl^ ^ofl ^Tll^o) tr Sr^ 3l^r*lH ^ 

iflJELS. JL^M], ^3)-7} 7>^*V #^-§: 7>^]cf. 
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2^ 



102flre0099938 #^ Qz}: 2004/4/26 

<26> o]is} t ol&| nflE^^ -fM # Tfl ^ ^>^1 7] °] ^ -g-^HH^ ^ cfl 

<28> a>2f £o] f ^ 1 ^RKscan line)*] SU^I, *Q 1 ^4 S 

^r^^r *H 2 S^^M, «331S>3 ^l^Csignal line) ^ ^^^(power 

line)°l ^^5)<H 5^, *}u|-2l SBi<g^ (pixel region)^: 3^1 #4. 

<29> ^1-71 ^a}^ ^ ^J:*}^ jn^l^ofl^ ojEell^ <^e) ^(addressing element)*?! ^ 

% oVbv h ^^>. e ^( Ts ; Switching TFT) 7> *§^s|<H °1 ^^H 1 ^B^l ^ (T s )^ 91 

^S\o] ?flsflAlE^(C ST )7> <8-85q<H ^31, ^"71 ^B^l^(Ts) ^ ^12] 

*1 7fl3|)AlE-l(CsT)^ 5? ^^H, Sl-M €3 ^(current source element) 

91 ^ ^^-h^^1^(t d )7> oiji, o] ^ ^H€*l^(T D )*flfe- l *m-o] 

Electroluminescent Diode)!- ^f-sfl *fl 2*1^- 4 <£t\., 

<30> ^- 7 l HV5j-E^ 7 lA^( Ts )^ ^ «^H^l^iEKT D )^ TflojE ^og.^. aflo^JL, 



<32> Aj- 7 ) ofl^ti iBilA wj-^oljA^ TIME A]Jr.g. hVdVe ^}^^ E ^ o) ^ o] 

H°fl 9l7}i5}i£, ifl^ ^B.^)^B]7\ £-y-Efl7} CflolE] a]^7> o] aVnVE^^ 
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102TW30099938 2004/4/26 

<33> olnfl, Aj- 7 j 3)0^ a] 51^ 37lo11 ff ). 5 ^ i ^ MVi^E^^o} 7 fl3ll^£7> ^r^H, 

<34> ZlE^Jl, W^EA ^Ti^l^ ^£^^1 ?fl2flA]E^l cfl o] A]Jr 7 } ^ Mf^H 31*1 i 

31 ^^H, cfo. o] 7} ^ nfl^>^l ^^o.^ #7fl ^ ^7># 

<35> ojeitb ^-7l^7H^4i7>^ ^^-51 ^^*>7lS. tr^T. 

<36> £ 2^r #2fl^ ^l^TfltHhM-^ ^-g- S.X\i& ^£o]uf. 

<37> £ 2^1 HAjtV W>Sf ^-o] ; nfl^e^ ^Efl^ Hfl^lS]^ S^^ofl ^^^^ o. 7 | 

1^1 D EL ) ^ ^H^^^b1(£ i£) t s> T D )« S^-SHf -fM^l^^fl 
^(10)^r At ICCintegrated circuit)!- S>\^ a] zl^ = e>o] b] (signal driver; 20), 

i^H^.^oltH( S can driver; 30), ^H^fUOHl £]*H ^^tf. 
< 38 > ^, -R-7l^^l^3fl^(l0)^ H^Hl aflxls]^ A)n^i=a]-olHH20)2f 1 ^^^(22)^- 

-f-^M <£^.5)3., a <y<M| «H ^1 ^ ^jELEl-oltHoU30)2f ^1 2 ^^^d(32)# 

<£%^. 

<39> ^r^n]:, ^ 1 ^ ( 22 ) ^ ^ ^ ^ (£ ^ Ts )o} ^Axj^ 

°fl ^^s]^ -B-71 ^7jl^:^-5fl^(i0)^ ai^^^ o^sqji, >j) 2 <£^(32)^ i^^HV^e 

^1(51 IS} T S )Sl 7)1 olE^^.^ ^^Sl^ ^-71 ^711^511 ^(10)^ ^AH^ <g^^Cf. 
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<40> ^H^f (40)^r 3 <£^-£U2)^ *]ZL^^o]v](20)&\- <£^.£{JL, a]zl^ = &1-o1 

^(20)^ 4 ^^^d(24)-ir #<5H +® JE. eM n] (30)^ o^^tf. 
<4i> a>71 -H-7l^7ll^^>^ ^ofl cfl^o} ^-^1 ^flc>| -"(40)^1^ i^^l-sflolofl 

Us.* ^o*M AjzL^^^o]^ (20)oil *IiH^, a]zl^ = ^o1^(20)^ ^tU- 

e ^11 4 ^^^(24)^- -f-S>°=| ^^ = ^01^(30)^1 ^^Vt\-. 
<42> i^ = e(-olBl(30)^ *}^«>£- ^IJl* *fl 2 ^^^(32)o11 _o^. ^l^-fr # 

iHfRr3l, ^1 2 9M^(32) z|^-8r ^^^B^liElCS. 1 ^ T S )^ TllolB^ol] o^^si 
<H *fl 2 <?!^^l(32)oll a]^7> ^^ u -[ D n V B^liEl(£ l o^ Ts)7 ]. 0N€^. 

°H, *1 zl 1=1 ;ei el- olth|( 20) 7} ^if.eilol^j7 7H>^ c-llolE^sl- z\] l ^^^(22)AS ^is} 
^ ^7l^^« s ^4ol o.j=L(t= !oi Del)1 . ^S-^-ojil*) S)-^ ^^*>7ll ^cf. 

<43> r$-^ t a o V 7 1 ^7l#3lMHtel*Rr <5>u|-Ol frl^ojcr^l ^o} ^ aVnl-E ^ ^(51 1^ T S )^ 

^^B^liE-l(£ 1<^ T D )» AA *>M"^ ^1*}^ ol^c-11, °] *H $ 4M^m#i*Rr 
^ ^2:71- -g-olsrl-cf^ ^-^ol oi^ ; A ] ^ceM n\ (20) , i^fl^el-olBl 

(30), ^H^-(40)» S^Rr ^ ^S|5.ollA-l #^5l^ ^oj-ofl ^*>^ Ml-nVE^^^Eil- ^ 

-§-*Rr ^^-S^-^H 0 ^ ^^^l^Elfij ^ ^(threshold voltage; Vth) #sHl ^ 
5«J^3 ^^fl7> olcf. 
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1021M0099938 %^ QA'- 2004/4/26 

<44> #7} n%*}7) #f>}<^, -g- I^H^ 1%±<%<X2) ^eVH^^l^Eil- 

s|B^^l^Bi# ^wl*}JL, ^^i^-^-i: 371] ^ (precharge)^-^ ^i^^-f- 



<46> ^-71 ^*>7l £ c(|ol^^7> °J ^ 5] ^31^4, #7l 

4 j^cgcd-g. ^jsj*^ ^Hd* i^v^ -B-71 ^7^1 ^"71 ^IJl^ o^c^ 

<47> ^7] ^71^711^^^ #7] H3L^2\ Bf^ofl <g;g #7] XlJ^dfl H^^l 

<48> # 7 j ^ t1)o1e^^- i =efloi^^-* i^Rr 1 ^ 2 =B] 

*V*lH3«*liBl«- JE^S}*!, #7l *fl 1 ^^lH^l^^ i^^g: -H^^CVDDH] <3 
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1020TO0099938 ^7}: 2004/4/26 

Sl^I^HI ^^^lZL, #7l ^ 1 ^El^H^l^E^ c^oj^^ # 7 1 ?]} 2 ^&]*MHSH*1 

^K]9] ii^d^°il ^SU, #7l 2fl 2 H^^E^^^e^ TflolB^^^ # 7 } C-HojEiA] 

17} °d^£l7l £ •a^Al^oj. 0N£ }^ Hel^lAi^L7l- <^£lJi, #7l 2 £5]^]H?3^1i 
e^ =efl<y^^ # 7 1 Al^AjoU o^^slcf. 

<49> #7l ^-71^7^1^211^^ #71 ^isyd4 ^A>A]oll ^1 1 ^ 2 ^^«1^B^1 

^-71 2 ^^^-B^l^sl- o^s}^ *ll 1 ^ 2 ^^^-^-HsH^iEl, i£E)*l 

9^X\^\S^, #71 2 ^^H^^liEiofl ^-g- ^f>}±± #71 2 ^§^51- 

H^^l^Ell- f-^H #71 ^^-Wl-^ ^-7l^^tt4olOn t ^ o_ ^ . 

<50> AJ-71 ;£ = ^*L^ #71 AlJ^ofl igigs <^^5l^ afl 1 ^ 2 ^*1^, #71 >fl 1 ^ 

*H ^^51^ ^^-^#71^, #71 ^^-#^71 ^ 2 i^^Hl i^VJl, 
#71 1 ^*1^ #71 ^El^l^l^oH ^ 7fl^l£lJl, #7l 2 i^*lfe A oM HE)*}^ 
3L9\- aVcfl^-g; ^ ti>HEl^l#S<^l ^ 7fl3fl^cf. 

<51> #7] HEl^lA]S7> (M^r ^-f , #71 ^^^-^ # 7 ] ^e} ^ =-S>}- #7l 

^El^l^^-Sl- #7l 1 ^^J^H^l^E^ 5}-^^i^-ol tJ-^f £4. 

<52> #71 ^ff-^3-7}^ Zl-Zl- TflolH^, i^^i^-, £L^ol^l^# ^^Hfr *fl 1 ^*1 

4 ^^E^^j^E^ , #7l *fl 1 * 2 ^S-E^^^Ei o) 4ii*I^gr ^^(VDDHl 

^^£li, #7l ^1 1 ffEg 7 |A E ^ =511^^1^- #71 *fl 1 ^ 2 ^S-H^^l^Eio] ^jo^ 
7^3+ #71 *lff-^H ^^SlJl, #71 *fl 3 #^^1^21 ^i^i^ #71 2 
^1>iE|S1 ^Efltl^i^-31. Aj-7] ^ 3 ^ 4 ^e^^I^e-Io] ^ E jt}- <£^5\51 t #7l >fl 3 

4 ^^B^^l^Ei^ ^eflol^^ ^^(VSSHl ^^ili, #71 4 ^B^^l^Eio) 

€^8: #7l ^1 1 >^*H ^^€4. 
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102OTO0099938 %^ <Qt\- 2004/4/26 

<53> ^ ! ^-B^N^El* ^^cf # 7 1 X] 2 ^ 3 ^B^^IiElt * = ^ 

*d^7> HJL, #7l Xl 2 ^ 3 33*1 ^3* = ^ #ff-Ji£f #7l Xl 4 ^H^]^# 

^s. 7 > av 71 ^ ! ^ 4 fiE|7|iEl2l W/L«l7> ^ 5^. 

<54> 4J-71 A]JL*H ^^-#^71 S}, #7) ^f^Hl g^fe 

<55> a o V 7 1 ^lW#7lfe Xl°lB*i#, ii^, E^^lSH"* B^Rr Xl 1 tfl^l 5 # 

^B^l^E^ Xl 1 ^$1*1» B^*}^, #7l Xl 1 ^ 2 ^B^l^E^ i^^fr -H*l<y- 

^(VDD)ofl ^sq^, #7l Xl 1 f^-B^l^E^ ^.e)l<y^^ # 7 } ^1^2 ^B^*l^ 

E^ XHB^4 # 7 | ^^ofl o^sU, ^-7] ^ 3 f^B^l^E^ ^eflol^^ #7l 

Xl 2 ^fB^l^E^ JE.efl<£l#^4 #7l XI 3 vfl^l 5 ^B^^l^E^ TflojE^i^-^ 
-n, #7l x] 3 ifl*l 5 f^s^liEls] d^sl^g- ^^(VSSHl ^^5]^-, #7l XI 1 i 
oj^o. a o v 7 ] 4 ^ 5 ^H^^iEi^ ^.eflo]^^] z|z| -a^SlJl, #71 XI 5 

B^^l^E^ EE1|°1X^ #7l AlS^d^l <g^^Cf. 
<56> a o V 7 ] ! ^o^i- ^-7] B3*V*l#J-°ll ^ 7fl^£)jL, #71 BE) *}*1 ^1 ^ 0N£) 

#7l #71 BE^M^ff-^ #71 XI 1 i^^B^l^E)!- gj.^ 

^ ^ £tK 

<57> #71 XI 1 ^H^^lr^Ell- A o V 7 ] ^ 2 ^ 3 B 31 *1 ^ -f- JUeL^ 

#ff-7} £151, #71 XI 2 ^ 3 ^^E^xj^Eil- ^^Cf #7l A 4 ^S^^l^E^l- 

^^-7> 3.JL, #7l XI 4 ^^B^^l^Eil- JlS^. ^ff-^- #71 HEl^l^i^-^ ^- JL , 
#71 XI 5 ^S^Xl^E-11- * *dff^r #71 S^^S}- £5L^ #71 XI 1 ^*1 5 f^B 
^fl^l^E^ W/LWl7> ^Xl€ *r 5U^f. . 
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102^0099938 <£t\: 2004/4/26 

<58> *V£, #7] H^^l^f^ TlMH^, i^^-, H^SH"* Bf-SRr 1 ^ 2 

^^5] jh, ^-71 *fl l H^^lB^^liB]^ TflolB^i^ ^7] A] 1 ' = 

£Lefls}>l-=f-ofl <3^S] Jl, #7l *fl 2 EB|^lE^]iElsl >fl<>lH*I^MIfe #7l cflol 

<59> 4>7l ^l^Tfl^^^: 4V7I ^Jr^jz}- ^A>^ofl o^S]^ ^1^2 ^^^H^l 

<60> a o V 7 ) A o V 7 l <S ^1^2 *1 A o V 7l 1 

^w#7i^, ^-71 ^w^-71 ^^12 ^l^-i- 

<6i> ^7} z\] l ^*l^r #71 HEl^l^Jiofl 14^ yfl^l^Ji, 4>7l 7)1 2 41-7] Bel 

<62> a o v 7 ) Bel^M^lJi7> 0N^^ ^-f , ^7} ^s.^^ ^7} 5.B\x}*\£ftsb 
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102^0099938 #^ ^^>: 2004/4/26 

<64> a o > 71 ^s.^s. 7 )^ z^-z^. TflolB^q-, ii^, = sil°J^# >H 1 ifl^l 5 

■S-H^^l^E^ *ll 1 if-el-Di , #7] ^11^2 ^B^l^S] ii^^ ^^oj- 

3KVSSH <&£s\3l, ^-71 ^ 1 ff e^^liE^ £e|]?]^^ S?) *fl 1 ^ 2 

7)\o}^^2\- a o V 7 ] ^}=-^ofl e^SjjL, # 7 | 7)) 3 J= efl <?] # ^V 7 ] 

-31, A o V 7l all 3 ifl*l 5 #^H^^l^Bi^ i^^g: Jl^^CVDDH ^15]1, #7] ^1 1 i 
^l^l ° c t^ ^"71 4 ^ 5 ^H^l^E^ ^ ^^U, ^"71 *)1 5 

<65> a o V 7 ) ^ ! Aj- 7 } n^^A]^^] nj-B}. 7^15)^1, ^>7l SEl^l^lS7> 0NS| ^ 

^ ^ ^tf. 

<66> Aj- 7 j ^ ! ^E^^-g. jr ^ilc}- a o v 7 ) ^ 2 ^ 3 ^H^l^Bil- Jrs^ 

^7} 3.51, #7l ^12^3 ^^B^l^l^Bil- ^-ff-sLt} ^7} A 4 ^B^fi^l^Bil- 

*]ff-7} ^oM *fl 4 ##B^^liBH- a o V 7 ) 1±3L, 

^-71 ^) 5 ^^H^^l^Bil- JlH^ a o > 7 ) ^^s.^ zj-^S. a o V 7 ) ^ n| 7 l 5 

Qx}+K]2) W/Ltil7> ^T^l}. 

<67> Aj- 7 ] a o V 7 ] ttg^jJjLi, Aj- 7l -fM^lstf^l tfl^ ^ ojcf. 

<68> ^ > Aj- 7 1 Ji*^ ^^>7l ifl*H, ^M^l^sfi 1 ^ ^A>Aj^- Ajifl^^ 

^l^L* °^*Rr ^T^2|-; #7l Al^o] # 7 j C-flolE-lAl^ofl 7 >^}-£- ^^1- £^ ^ 7 j ^olE-1 



45-13 



102TO0099938 #^ 2004/4/26 



<71> 51 3£r -g- 1 ^*HH o.yl^^^o} ^ o. i£ Al? V ^ £ o]cf. 

IHMI^UIO)^, ^&|^l(precharge)^-(150) > #^-#^-*f (160) , a] zl^JEI ej-o] a] Q20) , ^ 
^^^1^(130), ^^-^-(140)1- i^Rr ^S1S.^-(180)S 

<? 3> -a-7) ^m^simaioHm ^1^^(125)^ ^\*da35)°\} ^ 

^ H -l n -[B^liEi, 27fl<^ ^-&mvdv h ^^^ ( ^^jt. ol^-ofl -fM^l^rfoji^ 
7} ^^s|<H 5M. 

<74> =Blx>^l^-(150)4 ^^^(160)^ ^ *fl 1 ^^^1(152)^ ^1 2 ^^^i(162)-ir * 

*M -H-71 ^Tllt^ ^(HOHl ^^H, 1 «^^^(152)2l- 2 ^^(162)^ -H-7l^i 

^1^-^^(110)21 ^1^(125)31- ^>^(i35)ofl <g^^cf. 
<75> Aln^ = 5^01 tH(i20)^ A 3 ^^^ (12 2)# #s}<*| ^e^l-xlY (150H1 ^^i, 
5l-^tH(130)^ A 4 <£^(l32)^r -^71^ 711 ^2fl^(110)^l ^^14. 
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<76> *lW-?-(140)^ A 5 ^^^i(142)-i- ^f-SH AlzL^^e^ol ^ (120)^1 ^ZL^JELe}- 

°l»Kl20)fe- A 6 °l^-8: ^ = eH»1(130Hl ^^^cf. 

<77> # 7 | -fi-7l^^^i^ ^-§- 4H«-(i 4 0HH ^#31°H1 At 

^]JL» ^1^.^ = ^1^(120)^1 .^W^, A]zi^ = el-oltH(i20)^ ^]Jl ^ 

°J-¥-tt »1 3 <?1^^(122)^- -f-sH = el*V*l-T-(150H ^df^U 5E cf^ 6 
(124)# i*E = eW»l (130H 

<78> ^^ = 51-01^(130)^ ^^Kg. ^JL# ol-g-s>^ ^ 2 <g^^l(132)ofl ^IJll- 

^i^RrHl, 41 2 91^(132) ^-8: -fr7l^ 7)1 ^3(|^(110)^ ^^l«l-^-H^l^(i3l£Al) 
si TflolH^^ <a^£H 5U°H A 2 ^^^(132)o11 ^1J17> ^s]^ ^^4 D -i V H^liEi( 



BK°l^l)°il °J^7l Al^fe. aJzJ- ^fi] Hsl^l^?i(prechar g e period)-^, Hel^l^- 
(150)Sf ^s^a. (160)7> ^5)^«.( 18G )S.^-E-1 #5*5^ ^Jro} *I^-g- f^S>a| 

-H-7l^7^1^3fl^(110)Sl ^151^(125)^ "a^^S.^, ^1^^(125)01 ^*Rr # 

^151^(125)01 CflolB]AlJ:7> ^Jl^(125) °j^5l7l o^ofl o] v] Qt}^ x\Q ^ 

Si 7Wi =Bl*M^ ol^ofl A]ZL^^el-oltJl(l2 G )ollA-1 #^sl^ dlolE-lAjj: 

7} ^]JL*Kl25)-g; ^r}^ ^«l-^H^l^(nl£Al)6|l ^^-Sl^r ^ 7i^- ^A]^ ^ ojtq. 
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102^0099938 #§j 2004/4/26 

<81> Aj- 7 ] H^^l-^-^ A>-g-^l 8>ZL #-^H§^Jfu> Aj-g-t!- HH^Jl7> 

<^^£]7l *J°fl ^IJl^H #ff-» i-SH ^IJL^H ^oj- ^^o) ^o. ^ 

C-flclEiAlS7l- ^^alnVe^^^E^l ^sjfe A] ^A^ ^ olcf. 

<82> £ 4b ^ t^^j ^ 2 xt\-M. -fry}^}^^}*) ^-g^iL* S^ltt BHnlSl 

<83> £ 4 oHl £Al*V W>^- ^-ol ; -^-7l^i7jl^2fl^(£ 3^ 110)2} N«i*fl ^}A^ ( N+ l)l£*j) 

^AfAj^^ y^yj- N 7HolH#^(GCLKN)2f (N+l)^olBl-^(GCLKN+l)^ 4^ ?1MB^lJl7} 

^s^JL, ZLofl 4^ N#*fl <t^RH 0^5} ^^^-^-H^^I^e^ (N+l)«}*fl ^A>Aj 
^ i^%l«]-^-H^^l^Ei7V ^1-3^5. 0N^14. 

<84> o.ai ^a}a}C| Ajin^ ^ o. f c-1He|#^(DCLKH1 ^ *q 1 ^(tl)^ clM^ 

<ds(VIDE0)7} ^IJi^iCE 3^1 125)* -§-*M %1 HVnVe ^fl^i ^e| 5. ^^^cj-. 

<85> t^A^ AV 7 ] ^ : ^Ti(tl) ^ <a^^* H&|*>*1 ^#(t2) JLJL -g3*Hr3|. 

<>H He]^l^ls(ENA_PRE)ofl n}^ 3s) I50)2f *Jf?-#^(i60)7} # 

^€ ^Sl^iCE 3^ 125)°fl ^^Ml €4. 

<86> 14^, dlolEiAi 5: (viDE0)7> ^1 1 ^(tl) *i *^*}x)7-Zt(t2)%-9}°\} , ^lJl 

#(5. 32] 125)^8: °M JL^S. Qf>}±z 7HH &7fl SU, 31 o] E^ A] ^ 

(VIDE0)7> <^£]b ^1 1 ^#(tl)^| ^7lofl tiHEiAi^viDEO^l- ^^B^l^l- ^75} 
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<87> £ 5a, 5b, 5c ^ AA Ik^z) ^ 3 ^aHH >4€- -fM ^r>i_+oq ai^a] 

"S^lfe ^-7l^7jl^5fl^^ 5f^^^ ) Hel^Jf, ^^3.^ ^S.SolJ!, £ 5d ^ £ 
5c^ ^f^l^l A oMl*> S]S.£olcf. 
<88> 5. 5a<>\} w]-^ ^-ol ( a]sa1(125)4 ^H4(i35)ofl o]s><*] ^^i)^ 2^<3 <3 (P) 

*fl 1 ^ 2 ^^^H^^l^Ei(T sl> T S2 ), *H 1 ^ 2 ^^B^^l^Ei(T D1( T D2 ), ^ 
£^^]7fls)]AlEKCsT) ^ -a-7l^^^cfoli=(D EL ) 7 > tifl^mcf. 
<89> d 1 ^ 2 ^^^B^l^E-IOsi, T S2 )^r ^1^^(125)^1 z\^JL 

<£%s)JL, ^11*2 i^^^-q-B^^liE-KTsi, T S2 )^ tIMB*!^ zvz]- ^Af^dss)^ 

^11^2 ^^^-S^^^El(T Dlj T D2 )B1 TllolE^^-o. ^ S ^^ 7 fl2flAlEl(C ST )^ ?V 
^ ^^ofl o^^JI, ^SBl^7fl3}lAlEi(C ST )2l ^ CfS ^^^1(145)21- 2 

^^B^l^EKT D2 )^r -fr^^^l^cfoio.c^)^ o^s^ #^(145)^5.^21 # 

-ff- *lHf-B5.*l sHM- ^^*lcf. 

oo> Aj- 7 ] ^1^2 i^^B^l^E-UTsi, T S2 )Sl- 1 ^ 2 ^^^^B^^1^E-1(T D1 , 

T D2 )^ S¥ B^l^Ei* A>-g-tV^. 

<91> a o i- 7 | zv ^fsl ^-g- #^B^, #7l ^VAi(i35)o) ^ i ^ 2 ^^^B 

<ffl*l^E|(T sl , T S2 )7> 0N£]^ >0s^l(125)AS. H]°lElA}ir7l- <g ^ £] <>) 1 ^ 2 ^^B^ 

*1^(T D1 , T D2 ) 2] TflolH^i^ >iS5l^7fl3l|]AlEl(C ST )Sl ^ ^#£^. ^1 2 ^-f- 

«Vnv H ^^^^ (T[)2) ^ ^]o]^\^s.d]} ^ ON <$o] x£A*}^S. #^(145)B5 
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<92> ^IJL^K 125)5] X) l i&(l25a)ollfe £ 5b^ He) 7} ^lJ:*i(125)£| 

A 2 #(125bHir £ 5c£] ^^-#^-¥-7} 

<93> £. 5b£\ S.^*}*]^ i^^KVDDH Pe)-^ *fl 1 2 

^BiCTpi, T P2 )« ItM. *l| 2 =5l^MB^l^El(Tp 2 )^ TflolH^^-^l^- Hsl^l^ls 
(ENA_PRE)7> <$ns)o] S.^}7(\^(S. 4^ t2)-§-<& ^IMCE 5a$] 125)^1 =^^1^(I PRE 
)» <^7]>H 1 ^ 2 H.s1^lH€^l^(Tpi, T P2 )^ ^s^H 

^d^ii^ ^ ^1 ^ afl 3. ji^^.7> Jl» ^ XI S.^- W/L«l# 3711 THl^ ^ 5Ut} 

< 94 > £ 5c o] ^s^a.^ ^1^-^71(165), ^ 1 % 2 i^^HSi, S 2 ), (185)-§- 

<95> ^ i i^^(Si)^ HiM*>*14L£(EN/LPRE)*l| ^ 7fl^s|ui, *fl 2 ^*l(S2)^r He}*}- 

*l^lJL(ENA_PRE)2l- i&tfl^-i- «V=e| *M ^1s(ENA_PRE_BAR)<^1 n)-e|- 7flBfl^cf. t*|-&H , 

f^ff-(I C A)^ 43} t2HH^ ^^-^71(165)* ^4*H cflo)B] 

4^1 VIDE0)7> ^^s]^ 7^1 l ^-(S. 43) tlHH^ *l-?r^-7Kl65)# &5L 

<96> ^^^71(165)^ SJ3*HKIin)* #^}<^ M^HKW* ^^°1 3)^$) 

€(VDD)2f <?!;t=)<H Sicf. 
< 97 > ^ff-^(185)£r ^s\S,^-(S. 3^ 180)3] ^^s]S.(IC)S.^ ^d^f^YI *dff--& 
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<98> o) ei t> ^^-^#^-1- JLS^b ^SHHIca)^ = e)*>*l4l3L(ENA_PRE)7> ON€ ^-f 

^^^H^l^EUSL 5a^ T S i)« * = ^r I PIX ) ^ H^M^ 

= e1*W^(IpRE)4 (IPRE + IPIX = ICA) ^ (IPRE = ICA)^ ^Hr^K 
<99> £ 5( j- c 5c ^ ^=.^s. 7 ]o) 5]S£clT4. 

<100> £ 5d ofl £Al*V ti}<4 ^-o] ( ^s.^S. 7l ^ *fl ! tfl^ 4 ig^H^j^EKTcA!, T CA2 . T CA 3, 

T CA4 )^ °)^^ *r 9X^. 

<ioi> ^11^2 ^H^^l^EidcAi, T CA2 )^ P^°U, 4 3 ^ 4 ^H^^l^CTcAS. 

T CA4 )^ NBf^olcf. 

<102> 1 ^ 2 ^H^^l^BKTcAi, T CA2 )^ TflolH^i^ol o^s} ji^^(VDD) 

^1 ^^^^ 3^5^. ^1 3 ^H^^I^BKTcas)^ *fl 2 f^H^*liBKTcA2H ^1^^ 51 
<>| *XJ1, ^13^4 #^-S^^iEl(T C A3- T CA4 )^ *MH3l^8: 5U^. 

<103> ^^s. 7] ^ og^^s. (IlN)# ^s.^ #^^(I 0UT )» ^^q]^JL, 2 f^-B« 

^ E i(T CA 2)«- ^Jel^ 3HKli)7> <a^^(li N ) 5> #^€^(I 0 ut)^ (Iin ^ h ^ Iout)^ ^ 

3l» *1] 1 ifl^l 4 ^B^l^BKTcAl, T CA2. T CA3 , T C A4)^ W/L«l ♦ ^3*4. 

<104> o]AV4 ^-©1, a- wV^o] ^ 3 ^Al^ofl a|-= -B-7l^7fl^^HlA^ 

°l-g-«H t-flolE^Al317> <g^=M # ^^^( = Bl^M^?V; t2) -g^J ^l^ofl ^ 
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<ios> H^W^tt ^f^^ A>-g-*lr HH^J.7}- 

°ms\7] *H AiJi^ofl ss-s} *d^f-# €*Rr SMr 

^^HM 3\S-5L°}51, 5L 6b^ £ 6a^ ^^7}9] ^M1*V 3)S£o]cf. 

<107> ^ X) 4 ^Al^jofl i^s o_ 7l ^ i^^o} Al^^ofl <£^Z\^ 

IhM^ sj-^^^sj- H^^l^, £ 5a ^ 5b«fl ^. e}-Tgc>| X] 3 ^AHlofl 4= o. 

<108> £ 6a o^ ^=.^3--^ ^ = -^ 7l (265)^1- *i^H£(285)* a^-tb^. 

<109> ^^.^71(265)^ H^*>*1^1Jl(ENA_PREH ^ <y^^i^-(I IN )l- «§^*H 

#^^1^-(Iout)« ^^(VDD)-^ 
<no> #^(285)£r ^^sL^iSL 3^ 180)2] % *\3\3.aC)S.*] *1^§^H^1 

<m> ojE^V ^ = ^^s (Ica) ^ s^^lAl^(ENA_PRE)7> 0N€ ^-f 

i^^iavm-E^^^E^^ 5a ^ t S i)# JLH-fe sJ-^d^-Clpix) ^ H^*]-*}-^ 
Hel^l^^-(IpRE)^- (Ipre + Ipix = Ica)^ SHr^. 
<112> £ 6b^r £ 6a^ ^^-#^7j^ ^a) *V s]^£o)q-. 
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<113> £ 6b^l ^ = ^i7l^ X] 1 ifl^l 5 ^H^^l^EiCTcAl, T C A2, T CA 3, 

TCA4. T CA5 )5. °l-¥-<H*J ^ 
<114> <*J7H, Xl 1 ^ 2 ^e^^^E-KTcM, T CA2 )^r PE^la!, xl 3 tfl^l 

5^H^^l^Ei(T C A3, T CA 4, T CA5 )^ NE1-SH4. 
<H5> ^11^2 ^H^^l^BKTcAi, T CA2 )^ 7fl°lH3H-°l o^^^ ^fls. jl;*1°H1(VDD) 

<X £U, XI 3 vfl^l 5 ^«^^^Ei(T CA 3, T CA4. T CA5 )^ 7ti 0 lH#^8r ^S. 



4 ^ 5 ^H^^1^E^(T CA 4, T CA5 ) ^°H1^ *fl 1 ^^^l(Si)7V afl*l£|<H EE] 
S(ENA_PRE)^1 44 7 fl^l £4. 

Xl 2 ^B^1^(T CA2 )» SHKli), *fl 4 ^M^^iBKTcA 4 )» JL=*r 

^(Ijj), #^^^-(I 0 ut). 1 ^4 ^ 44H ^4 ^ ( 5L 5a^ T S i)» * =-^r sM^^H I PIX ) , 
^^4^4 H444^(I P re)4 (I IN < h < l 2 = I PRE , I 0UT = l PIX )4 #3E^ XI 

1 ^4 5 ^B^I^CTcai, T CA2 , T CA3, T CA 4, T CA5 )4 W/L«l* -M^iliM 7Br44. 

°1#4 £4, -g- ^4 ^ 4 ^4°H1 4^ 4M^^tei*HHfe- = 4^4-^4 #ff- 
f^^S 4-8-*M 3M4*l:i<4 °J^£]7l # H^^H^^l^; t2) 4!JL>5dofl ^ 

^^2]^.o]l^ #fMiL4 ==r 44 4^ t)H 3. * S.X1 *>4 ^Jl*14 

^*>^ e4 &°.3. ^4. , oj* cflolElAls7> #*14^r 4 :?>■§- c^a] 
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*H Aljr^ofl ^€ 3l*Rr ^ e^^l #5L^ *h 

<120> £ 7a f 7b t 7c *fl 5 ^^^ofl 4=. 0.7)^^)^-^^^ ^q.<yj a] 3^ 

^1 "S^fe -8-71^^1^5}]^^ , HS]^!"-, ^J^S-Jfol s]^olcf. 

<121> £ 7a ofl £Al«[ w}^ ^o], aI^aI (325) 4 ^1-^(335)011 ^^tt sHh^CP) 

oUtt 1 % 2 i^^-H^l^EiCTsi, T S2 ), *fl 1 ^ 2 ^^ v S^^liEi(T D i ( T D2 ), ^ 
Sel^l 711 211 aIe^Cst) ^ ^7l^3l^W 0 l-2-S-(D EL )7l- yfl^l^cl.. 

<122> <^7H, ^|1^2 ^^^-^-H^^l^E^KTsi, T S2 )^ PE^olJl, all 1 ^ 2 

^^liE-l(T D1( T D2 ), iSe^flsflAlE-HCsT)^ NEl-S3°m. 
<123> d -$MI*1, 1 ^ 2 ^^^-^-S^^l^Eidsi, T S2 )^r ^^(325)011 ^l^ji 

<£%S\JL, *\] 1 ^ 2 ^^^^-B^^iE-l(T sl! T S2 )^ TllolH^l^ ^>^(335)^1 

1 ^ 2 ^^B€^^Bl(T D1> T D2 )sl TflolH^^ ^Se|^7fl^AlBl(C ST )^ *V 

^ <Q^s)JL, ^£^^7fl3xllAlEi(C ST )Sl SE 4€- #^>gr ^1^^(345)2}- <£^&r}. 4 2 

^^hVuVe^^1^ e ^ (Td2 )^. jfr 7 )£ 4^401 _2.JEl(D EL )°ll ^l^Al(34 5 ) AS u. E ^ol ^ 

<124> Aj-71 Zl- -^-g- Aj-^^ ( Aj- 7 1 ^A>Aj(33 5 )ol AjBJjS]^ ^ 1 ^ 2 ifl 3J^H 

*a*l^E-1(T sl , T S2 )7> 0N£l^ ^IJlA} (325)^.5. ^}o)b\ US.?} *ll 1 ^ 2 ^^MV^ve ^ 

*l^EKT D l, T D2 ) ^ TllolH^^ ^SElxl7flnllAlEKCsT)^ W #^<i 2 ^"§- 
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^H^I^eK^)^ cllolE^^l ON <y=o] ^^}b.S. *i^(345)°-3. 

<125> ^1^^(325)^ l ^-(325a)°llfe £ 7b^ ^sl^M^-7l- o|j L> ^15:^(325)^ 

7fl 2 £;(325bHl^r £ 7c ^ ^^^-7} <£%s\°] 91^. 
<126> ^ 7b ^ s^^Jfi- ^'SHUVSSW 31 1 ^ 2 H^^lB^^l^BlCTpi, 

T P2 )» 5.^4. 

<127> ^ 7 jA^ ^1 1 H^^HB^^liBKT P1 )^ m°^9l 711 2 HSl^m^7l^E-KT P2 ) 

<128> 2 He^m^l^EiCW^ 7)l°lH^q-<Hl^ HS1^1^1S(ENA_PRE)7> <^£H =e] 

^l^-TJrCE 4S] t2)-^<?> 7a^ 325 HI ^^-(I PRE )# ^tb^. ^7H 1 

* 2 HE^lB^l^EKTp!, T P2 )^ ^33.-»M ^^i^H #^5]^. ^-Jf-Jitf ^ vfl*l 

<i29> £ 7c o} ^-^l^ ^ = -^ 7l(365)) ^ ! ^ 2 i^^HSi, S 2 ), #^(385)* 

<i30> *j) i ^^^(s^^ H^*>*1^1JL(ENA_PREH ^ 7fl^H]jl 1 2 ^*l(S2)^r Hel*V 

*1^!JL(ENA_PRE)2}- *>rfl^-§- ^^^1^1^(ENA_PRE_BAR)<>11 4^ 7fl^l^cf. *}-iiH , 

^^l^-(ICA)^ He]^>7l^7i(£ 4^1 t2HH^r ^=.^ 7l (3 65)1 . -f^^cx] *ej7 ; e||o]e1 
^IJLCE 4^1 VIDE0)7> ^^s]^ *fl 1 ^ ?_>(-£ 4^1 tl)^l^^ ^^-^^7) (365)1- 

<i3i> ^^-#^71(365)^ ^^(Iin)!- #^^(I 0UT )» ^iL^. 
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<132> *H?-«(385)£- ^S\S.^-(Sl 3$] 180) Si ^333.(IC)3*1 = ^-SUfofl 

H 3 *M 41 31 ( ENA_PRE ) 7} 0N€ ^-9- ^-g-slsL-^ #^.14 ^ *fl*j 4 s 

^ wfl €■ 3.^7} i i^^H^l^E-KS 7a$) T S l)» Jl=^ sj.^. 

^■ff(Ipix) ^ =31^1^ a^^l^ClpRE)^ (Ipre + I PIX - I CA ) HL^r (Ipre = ICA)^ ^ 

<134> ol^-4 ^-O] _ ^-^o) ^ 5 ^a|<|6| aj-S -a-7l^^l^^HA^ HBl^l-^-Sf *lf}- 

#3* Sr^s. 4^1, c!Hb1^1Jl7} f^s}^ *]zt^. 

<135> *V^ > ^-71 ^5^1^ A>-g-^l ^^S.w.nV A>-g-*> ^ £ , Cfl o] E] A] Jr 7 > 

^ofl A]^ofl *dff-# *3H Als^ol i^Hr *}oJ- e ^o] ^ ^jb. ^ 

<136> £ 8a^ XI 6 nj-^. -B-7l^^l^4i^ *!JL*H ^Sjfe 

Si^^M s]^iolji ) £ 8b^ £ 8a ^ *d^^7)2) #x\}i$r 5)S.£ol4. 

<137> £ tgj-^cq 6 ^AHHl ttf^. ^-7l^7)l^-^7>^ ^>M-^ AlJrAjofl o^S}^ -fM^Tfl 
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<138> £ 8a^ ^^H^fe ^1^-^71(465)^ ^i^-^(485)-i: S^-*Vcf. 

<i39> ^=.^ 7 K4 6 5)^ h^*M^Jl(enaj>rehi ^ °g^fKii N )« 

<wo> *}fRi(485)£r ^-g-^^fCH 3^ 180)3 3 335.(IC)3.>H ^fH§^f°fl ^#*> 

<i4i> ole^ ^ = isH ^s-^^-(Ica)^ HE]^1^S(ENA_PRE)7> 0N€ ^-§^ 

^^l«v^-B^^^iB](£ 7a3 T S i)» * =^ sMi^fKlpix) 9? = ^ 
= Bl^H^(IpRE)4 (IPRE + IPIX = ICA)^ 
<142> £ 8b^r £ 8a3 ^ir^f^S] gofl£. £.a1*V ^S.io]cf. 

<143> j£ sbofl £ Al*V u}^ ^o], xjfaa 7] - ^ ! tfl^ 5 f^B^Ul^E-KTcAi, T CA2 . T CA 3, 

T C A4, Tcas)^- *r 5U^. 

<144> <^7lA4 > ^|1^2 ^^-H^^I^EKTcai, T C A2>^ NE^oloL, *fl 3 ifl*l 

5^H^^^EKT C A3, T CA4 . T CA5 )^ m^*}^. 
<145> *)1 1 ^ 2 ^H^^l^E-KTcAl, T CA2 )^ ^ 7])o]^^o) <£7iQ *fljL ^^oJ- €(VSS2 ) 

°fl ^HSU^. *fl 3 ^S-H^^I^eKTcas)^ *fl 2 ^#H^^^EKT C A2)°fl 3 



45-25 



102W30099938 ^ 2004/4/26 

<i46> ^14^5 ^Hsa^^BKT CA 4, T CA5 ) A V°Hl^r A 1 ^*l(Si)7> «fl^s]<H He)*V*l*J 

:§1(ENA_PREH1 n^-el- 7fl^^cf. 

<W7> ^-^ 7 ]^ °g 3*1^(1 IN)* #^^^-(I 0 Ut)^ ^iL^^l, °J^^(Il N ), 

A 2 #^B^^^Bi(T CA2 )« JL-eL^ *HKli), A 4 f^H$*l^BKTcA 4 )» J^fe 
*HKI 2 ). #^^^-(Iout). A 1 ^^^^B^^^eKS 7a^ T S i)» ±^ ^^(Ipix), 

HE]^-^ HBl^l^^-(I PRE )7> (I IN ?? Ij ?? I 2 = Ip RE , I QUT = Ip, x )Sl ^7111- *fl 
1 *fl*l 5 #^B^l^Bl(TcAl, T CA 2, T C A3. T CA4 > T CA5 )^ W/L«l» *i ?fl #.2.3.*| ^i^^^o] 

<U8> ^•o] i £ 6 ^HHl afs o. 7l ^ ^ ^^oflA^ = ^ ^^f- 

°l-8-*M ^oiEiAls7> <y^£]7l *1 ^^(H^t-I^tI; t2) ^°J: ^l^ofl ^ 

Slfl* ^Rr c11o1e4a]s7> ^#3^ *l*bi- 

^^^71 *H ^lS^^ Ajjr^o] ^<y- e ^c^ ^-o. 5|.Q| 

<iso> a o v 7 i ^ ! ^ 6 ^Ai^jofl 4s. -fM^m^^Hi sa^, He)*l-*1 

^^EJjLir, ^-71^741^-^-511^^ Sl^SjSS. ^£ £U, ^ -a-71^711^ 

^-Sfl^^ Sl-^^^^l ^^£l^ ^^^B^^Ei ^ ^^«VnVE ^J^j^E^ ^ -^-^l^T^l 
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*H1 £SH4 *mo) 7>^-^>4^ 33 °l^*v ^^o] a- ^ 

oj^ofl 47 flo^ hv^e^^b^ ^ti^l-jL, ^^-^^ 3.7]] ^ ^ H-H^ (precharge) 

Htlr °]2-2. w^H^Ni^ S-^^^- (threshold voltage; Vth) ^sH 
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2] 
3] 
4] 

^1 3 %H1 $1^, 
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^MHM^-t 5L^*>^, #7l ^1 1 H^^lB^^l^E^ i^^Sr ^^vMCVDDH ^ 
oj^^-o]] ^sjjL, a|) l Hel^lH^^l^E^ =efl<?]^i^-^r A oM ^ 2 He) *M B 31*1 

— E] .2] r^^ofl ^^S^ZL, <#7] 4 2 Hel^E^^o) TflolH^l^-oll^ #7] $\<>]&\*\ 

[^T 1 * 5] 

*ll 4 5U<>H, 

A o V 7l -fM^Xl^^fl^ ^-71 ^JM4 ^RHl ^1^2 ifl3|^H€*l 

— E] 2f t ^7] A 2 ^^^-^-HS3*1^E|4 ^S)^- 1 ^ 2 ^^tij-nVE^xl^Ei , 

7^x\&\<%, #7) A 2 ?^ a 44H^^]iEli ^i^* ^^Rr ^^^h ^"71 *fl 2 
6] 

A oM #71 AlJr^ofl ^5)^ ^1^2 ^^l^, #71 1 ^ 

*H1 ^^-^71^, #71 ^^-^71 ^^12 ^H*H <a^5lfe ^ff^-§- i^SRr 
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[$^* 7] 

*ll 6 %H1 5fl°W. 

^7) *fl 1 i^*!^ ^7} H^^l^lS^l ttfej- 7fl *l 51 al, ^7l ^ 2 ^ *1 #7l = S| 

*\A^3L$\ ^ ti>^Sl^H^l^°ll 4^ 7fl^5l^ -H-71^ 711 #^^>. 

[$^* 8] 

^7) ON^fe ^-f , ^"71 ^S.^^ 4V7I Hel^l^l^-^ ^-71 

HB^l^Sf ^-71 *fl 1 ^^^lwVnVE^^^E^ Sj-^^^-o) ^-4 ^-o. -*- 7 l # 7fl 

±7>\. 

9] 

^ 8 %H] 

A oM ^W^7lfe zl-zl- TllolH^i^, ±^^r, iELeflol^i^-i- i^-SRr afl l ifl^l 4 f 
fSS^I^t SW^, A o v 7l 1 ^ 2 f^B^l^e^ iiTj^ Jl^^HKVDDHl ^ 
slJi, ^7) l ^s-h^^I^h^ ^.eflol^^-^ ^71 ^11^2 ^H^l^E^ TflolH^i^- 

4 ^7} <g^5lZI ; ^-71 3 f^S^l^E^ ri^^gr ^71 2 f^e^)^ 

^ ell o] ^1^4 ^"71 ^13^4 ^^*}+B\9] 7flolB^i^4 ^^^lJl, ^"71 *\) 3 ^ 4 
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^"71 ^11 1 i^^H] <^|^ o_ 7 j ^Tfl^^. 



[^T 1 * 10] 

*H 9 *oHl 

A <M all 1 f^-B^*]^Ei* Jl=L^ ^^-^-cf -^M 2 ^ 3 ^B^l^-I- * 
*}^-7}- #7] all 2 ^ 3 f^H^l^-i: Jth^ ^iLtf ^-71 ^1 4 ^B^l^* 

Jrs^ ^7} ELSm ^7} ^ 1 4 ^H^H^l^Bi^ W / L ti]7> ^ o. 7 ]^7]l^^l- 



5 *<H1 $>M*1, 
12] 

all 11 %H1 9X°]*\, 

^7} ^W^7l^ z}-zf 7)1 olB^, ^.ell^^l- S^Hr all 1 vfl^l 5 # 

^B^i^Eisq- *fl i ^*ll- i^H, ^-71 ^11^2 JL&Q 
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